A 6-pole, 6 Tesla wiggler with Nb-Ti superconducting windings has been designed, to be installed in a straight section of the 2.5 GeV X-ray storage ring of the NSLS. The technical problems of this magnet are discussed, in particular the optimization of the two-layer magnetic windings and the mechanical structure designed to counteract the strong magnetic forces. The effects of the insertion of the wiggler in the storage ring lattice are also studied.
Introduction
The power radiated as synchrotron radiation by an electron beam of energy ym c2 travelling in the field B (Tesla) of a bending sector of a storage ring is given, per unit beam current, byl 2 3 dP -6 2 r B2ds Synchrotron Light Source at Brookhaven,4 a 6 Tesla superconducting transverse wiggler has been designed, that will provide the experimenters with a much harder spectrum and more photon flux than the conventional synchrotron radiation ports. A single pole model is presently being fabricated to verify the superconductor current density capability under actual conditions and soundness of mechanical design.
Magnet Design
The wiggler Magnet design is based on the following criteria:
According to Equation (2) a critical wavelength of a fraction of an Angstrom at the electron energy of 2.5 GeV of the Storage Ring can be achieved with a wiggler magnetic field on the median plane, B, of a few Tesla.
The angle of emission of the radiation from the wiggler in the horizontal plane, given by Equation (4), should be smaller than the minimum acceptance angle determined by the geometry of the storage ring lattice elements, in this case the ring quadrupoles.
Since La is proportional to the wiggler period, Aw, the latter should not be so long that excessive radiated energy is incident on the vacuum chamber. The magnetic gap is dictated by the minimum permissible vertical distance between electron beam and the vacuum chamber wall.
Another essential requirement for a wiggler magnet is that the field integral must vanish along the axis, according to Equation (3) . This is generally done by tayloring the field of the end poles, with two different methods.
a. The end poles can produce a peak field similar to that of the other poles, but the effective length of the end poles is half of the others.
b. Same effective length of the end poles, but lower end pole field.
The second method has been chosen for convenience of coil fabrication. In addition, a pair of dipole coils are also added to enhance the ability for compensation. The end pole coils and compensation coils will be energized by separate power supplies. (4) according to the aforementioned criteria. The important parameters are shown in Table I. where Xw (cm) is the wiggler magnetic period and Bo the wiggler peak field. The wiggler in elevation and cross section is shown in Figure 1 . The calculated field on the median plane for the current of 265 A is shown in Figure 3 . This figures shows also the total field seen by the superconductors. Figure 3 . Spectrum of the synchrotron radiation emitted by the NSLS VUV and X-ray rings, and by the wiggler inserted in the X-ray ring. Figure 3 shows the spectrum of radiation expected, as compared with the radiation from a "normal" bending magnet of the X-ray ring of the NSLS.
Magnet Core and Windings
The magnet core is made of SAE 1008 hot rolled steel. The steel core approach was chosen for the following reasons.
Although iron is highly saturated at the design field, a benefit of 20% field increase for the same excitation is realized due to its presence.
The core is utilized as mechanical support structure to sustain the heavy load on coils due to the high magnetic field.
The iron core helps to shape the magnetic field more favorably in comparison with air core magnets. 
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The coil package consists of inner and outer coil layers. The outer coils are located in a lower field region and are made of smaller diameter wire, carrying therefore a higher current density. The inner coils, in series with the former, have a lower current density. This arrangement permits to match better the critical current limits in the superconductor. Table  II lists the superconductor parameters. The wiggler magnetic field will produce an orbit wiggle of amplitude 0.55 mm and maximum angular deviation +15 mrad. A vertical tune shift AVzO0.O004 will result from the operation of the wiggler, and it is expected this is small enough that it will not be necessary to trim the quadrupole settings in the storage ring.
The energy radiated at the wiggler is about 13% of that radiated by all the bending magnets in the storage ring. Operation of the wiggler wil reduce the radiation damping time by 13% and increase the energy spread by 17%. Because the dispersion is zero in the insertion, the electron beam emittance will be decreased by 13%. 4 . References
